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ELECTRICAL CORDSET HAVING
CONNECTOR WITH INTEGRAL SIGNAL
CONDITIONING CIRCUITRY

FIELD OF THE INVENTION

The invention generally relates to electrical cordsets and,

more particularly to a cordset that provides communication
between a sensor and a control system with electronic
circuitry integrally disposed 1n a connector.

BACKGROUND

There are many different types of electrical cordsets that
are used in differing environments and applications. One
rather specialized environment for such cordsets 1s where
there 1s a high pressure application or hostile environment.
An example of such an application 1s 1n the use of a position
sensor where a sensor 1s located within a hydraulic or
pneumatic cylinder, typically used with outdoor heavy con-
struction equipment, to sense the position of a piston moving
within the cylinder. Such sensors are subjected to the high
pressures internal of the cylinder and the signals from that
internal sensor must be transmitted to a control system that
provides power to the sensor while recerving the sensed
signals from that sensor to determine the position of the
piston within the cylinder. The sensor 1itself 1s in a hostile
environment as 1s the particular heavy construction equip-
ment and, therefore, 1t 1s mandatory that a cordset connect-
ing the sensor within that environment to the control system
also be capable of withstanding the external environment
while reliably transmitting the electrical signals.

One such sensor used 1n that environment 1s shown and
described 1n U.S. Pat. No. 6,694,861 entitled “PRECISION
SENSOR FOR A HYDRAULIC CYLINDER” and which,
in turn, 1s a continuation-n-part of U.S. Pat. No. 6,234,061,
issued on May 22, 2001, entitled “PRECISION SENSOR
FOR A HYDRAULIC CYLINDER” and the disclosure of
both of the foregoing 1ssued U.S. patents are hereby incor-
porated into this specification by reference.

In the aforesaid patents, there 1s described a high pressure
sensor connector having various male conductive pins that 1s
provided at the sensor. It 1s desirable to have a cordset to
clectrically connect that sensor connector to the control
system that 1s located external of the hydraulic component
so that the signals from the sensor can be reliably transmatted
between that sensor and the control system that both pro-
vides power to the sensor and receives the position sensing
signals from the sensor to interpret and use those signals 1n
the operation and control of the equipment.

One of such cordsets 1s shown and described 1n U.S. Pat.
No. 6,866,545 to Glasson, entitled “Electrical cordset with
integral signal conditioning circuitry”. In that patent, there 1s
a pair of electrical connectors at the ends of the cordset with
a casing having signal conditioning circuitry located inter-
mediate those ends. While the cordset of the Glasson patent
1s a good, usable cordset, there are some drawbacks that
could be eliminated in order to create an improved cordset
for use 1n the same environment

Some of the drawbacks surrounding the cordset of the
(lasson patent concern the degree of difliculty of installing
the device for typical field service personnel, the potential
breakage of the relatively small pins and the cost of manu-
facture.

Accordingly i1t would be advantageous to provide a cord-
set that 1s applicable to the harsh conditions of the cordset of
the Glasson patent while overcoming the drawbacks so as to
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have a yet better cordset with a signal conditioning circuit
that 1s easier to install, more robust from the standpoint of
the pins and which can be manufactured at a lower cost.

SUMMARY OF THE

INVENTION

An electrical cordset according to the principles of the
present mvention provides a robust electrical connection
between a sensor located within the hydraulic or pneumatic
cylinder and the connector of an electrical control system
located external of the cylinder.

In one aspect, the present cordset provides a solid, reliable
clectrical connection between the sensor and a connector on
the electronic control circuitry and which comprises a con-
nector that 1s constructed so as to contain an electrical
circuitboard having functionality such as signal condition-
ing. The connector includes a housing that encloses the
clectrical circuitboard. A pressure assembly 1s provided that
1s pressure sealed to the housing and which includes a
molded plastic insert having pins, preferably two pins, that
pass through the molded plastic insert and a bushing that fits
into an opening in the housing and 1s sealed therein. The
pressure assembly 1s also sealed to the hydraulic cylinder by
a standard pressure seal.

According to one embodiment, one end of each of the pins
1s an exterior end that extends outwardly of the housing and
can be readily plugged 1nto a corresponding female connec-
tor 1n the sensor that 1s located within the hydraulic cylinder.
The other, 1nner end of each of the pins 1s located within a
cavity within the housing. The inner ends of the pins are
physically directly athxed to the electrical circuitboard,
thereby making the electrical connection with the signal
conditioning circuitry of the electrical circuitboard by means
of the inner end of the pin actually entering into plated holes
in the circuitboard. Thus, no additional wiring 1s needed 1n
order to complete the electrical and physical connection
between the mner ends of the pins and the circuitry on the
circuitboard. The cordset also has a cable with wires that are
clectrically connected to the electrical circuitboard and
which extends outwardly from the housing to be connected
with the further electronic circuits that use the signals from
the sensor to determine the position of the piston within the
hydraulic cylinder.

As can now be understood, the advantages of the present
cordset with respect to the cordset shown and described 1n
the aforementioned U.S. Pat. No. 6,866,545 can be
explained. The installation 1s facilitated since the present
cordset has the pressure seal integral with the housing that
1s athixed to the cylinder and, there are no small individual
parts to assembly. Basically, the connector of the present
invention 1s a “push-on” unit to the hydraulic cylinder. Also,
since the housing of the connector 1s aflixed to the hydraulic
cylinder by means of bolts, the athxation i1s very secure and
there 1s no problem with twisting the connector that could
damage the pin connections.

As to the breakability of the pins, the number of pins has
been reduced from five to two, thereby allowing the pin
diameter to be increased make the pins more robust and less
susceptible to breakage. There 1s also less likelihood of
breakage with the present cordset when installed as the
housing 1s preferable cast stainless steel that has a low
profile and therefore less likely to be struck and broken.
When aflixed to the cylinder, the connector becomes integral
to the cylinder structure.

Lastly the cost of manufacture has also been reduced
since the requirement for a waterproof threaded connector
has been eliminated and the number of cable sections
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reduced. Also, the solder connections are eliminated
between the connector pins pressure and the printed circuit-
board since the connector pins are atlixed directly to the
circuitboard by having the pins swaged into plated through
holes 1n the printed circuitboard to carry out the electrical
connection therebetween.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the invention may be
obtained from consideration of the following description 1n
conjunction with the drawings 1n which:

FIG. 1 1s an exploded view of a cordset constructed in
accordance with the present invention;

FIG. 2 1s a perspective view of the connector for the
cordset of FIG. 1;

FIG. 3 1s a top view of the cordset of the present
invention; and

FIG. 4 1s a side view of the cordset of the present
invention.

DETAILED DESCRIPTION

In FIG. 1, there 1s shown an exploded view of a cordset
10 constructed in accordance with the principles of the
present invention. As can be seen, the cordset 10 includes a
housing 12 that has a cavity 14 formed therein and has a
plurality of bolt slots 16 for receiving the heads of bolts that
rest on bolt ledges 18. The bolts are used in the mstallation
of the mvention as will be later explained. In one embodi-
ment, the housing 12 1s made out of cast stainless steel,
however, other strong materials could be used in the con-
struction of the housing 12.

There 1s high pressure assembly 20 and which comprises
a molded pin 1nsert 22 that 1s a plastic molded 1nsert having
two pins 24 that pass therethrough. In order to better define
the pins 24, each has an inner end 26 and an outer end 28.
In an exemplary embodiment, the diameter of the pins is
about 0.075 inches. As shown 1n the illustrated embodiment,
there are two pins 24, however, there may be a greater or
lesser number of pins 24 that can be used consistent with the
principles of the present invention. As can be seen, the
molded pin 1nsert 22 also has an annular groove 30 formed
therein for locating and retaining an O-ring 31 and a back-up
ring 33 in the assembly of the high pressure assembly 20 to
be described. The molded pin insert 22 can be constructed as
shown and described 1n U.S. Pat. No. 6,702,600 of Richard
O. Glasson, 1ssued Mar. 9, 2004 and entitled “High Pressure
Seal Assembly For A Hydraulic Cylinder” and the disclosure
of which 1s hereby incorporated herein in its entirety by
reference.

The high pressure assembly 20 also includes an annular
bushing 32 having a through opening 34 and which receives
the molded pin 1mnsert 22 that fits within and 1s firmly retained
within the opening 34 by means of the O-ring 31 and
back-up ring 33 located within the annular grove 30. The
annular bushing 32 also has an annular grove 36 that
receives an O-ring to seal the annular bushing 32 into a
through opening formed 1n the annular bushing 32.

There 1s an electrical circuitboard 38 that has mounted
thereon the various electronic components 40 that create for
example a signal conditioning circuitry used to modify and
condition the signals that pass through the electrical cordset
10 between a position sensor located within a hydraulic
cylinder and a control system, not shown. As will be seen,
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the electrical circuitboard 38 1s located and enclosed within
the cavity 14 of the housing 12 when the cordset 10 1s
assembled for use.

The electrical circuitboard 38 has a pair of holes 42 that
are aligned with the mner ends 26 of the pins 24 and
generally have their internal diameters dimensioned to be
about the same as the outer diameters of the mner ends 26
of pins 24. Finally, there 1s a cover 44 that covers the open
cavity 14 and rests upon an inner ledge 46 formed 1n housing
12. The cover 44 1s constructed to provide electromagnetic
protection to the electronic components 40 within the cavity
14 and in the final assembly, the cavity 14 1s filled with a
potting compound prior to the installation of the cover 44 to
seal the components within the housing 12 to be impervious
to weather or other hostile conditions in the surrounding
atmosphere.

Turning now to FIG. 2, there 1s shown a perspective view
of the high pressure assembly 20 and electrical circuitboard
38 absent the housing 12. As can be seen, the printed
circuitboard 38 has been aflixed to the high pressure assem-
bly 20 and that aflixation 1s carried out by passing the inner
ends 26 of the pins 24 through the holes 42. The holes 42 are
internally through plated with a conductive material such
that the electrical connection between the pins 24 and the
clectronic components 40 mounted on the electrical circuit-
board 38 1s readily accomplished by the interaction of the
inner ends 26 of pins 24 passing through holes 42. After
passing through the holes 42, 1t can be seen that the inner
ends 26 are hollow and can be swaged to improve the
aflixation of the electrical circuitboard 38 to the mner ends
26 of the pins 24.

As such, the electrical connection between the electrical
circuitboard 38 and the pins 24 1s accomplished without the
use of soldered connections, additional wiring or the like. It
need also be noted that the outer ends 28 of the pins 24
extend outwardly from the high pressure assembly 20 and
therefore can be used to connect to a female connector that
1s on a position sensor as described i U.S. Pat. Nos.
6,234,061 and 6,694,861 located within a cylinder in order
to detect the position of a piston moving therein.

Turning now to FIG. 3, taken along with FIGS. 1 and 2,
there 1s shown a top view of a cordset 10 constructed in
accordance with the present ivention and illustrating the
bolt slots 16 that are used to secure the housing 12 to a
cylinder and the cover 44 that encloses the cavity 14 filled
with the potting compound. As also seen, an electrical cable
48 extends outwardly from the housing 12 and contains
multiple wires that can connect with the terminal contacts 50
(FIG. 2) on the electrical circuitboard 38. The potting
compound assists 1n retaiming the electrical cable 48 1n 1ts
desired position with respect to the housing 12.

There can be a standard connector 32 located at the distal
end of the electrical cable 48 for connecting to an electronic
circuit that receives the signals from the position sensor
located within the cylinder and interprets those signals to
ascertain the location of the piston within that cylinder. As
such the connector 52 either directly or ultimately to a
control circuit 53 that receives the electrical signals from the
position sensor located within a cylinder and interpret the
signals in order to determine the position of a piston within
that cylinder.

Turning finally to FIG. 4, there 1s shown a side view of a
cordset 10 of the present invention. In this view, there can be
seen the high pressure assembly 20 positioned within the
through opening 53 in the housing 12 such the flat forwar
surface 54 of the housing 12, when assembled, fits flush
against a flat surface formed on the cylinder and the high
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pressure assembly 20 fits mnto an opening formed in the
cylinder so that the outer ends 28 of the pins 24 can be
iserted nto a female connector on the position sensor 57.
An O-rning 56 assists 1n the seal between the high pressure
assembly 20 and the cylinder. There 1s also a pressure seal
formed between the outer periphery 38 of the annular
bushing 32 so as to interfit with and be sealed within a slight
tapered opening 1n the cylinder, creating a normal industry
standard pressure seal between the high pressure assembly
20 and the cylinder.

Thus, taking FIGS. 1-4, the final cordset 10 1s readily
constructed and which has a connector that attaches to the
cylinder with pins 24 having outer ends 28 that extend into
the cylinder, when afhixed thereto, to enter a female con-
nector on the position sensor. The connector features a
robust housing that 1s firmly aflixed to the cylinder by means
such as bolts and the housing has a cavity 14 that contains
the electrical circuitboard 38 1n a protective environment.
The electrical circuitboard 1s 38 electrically athxed and
connected to the inner ends 26 of the pins 24 by 1nserting the
inner ends 26 through internally plated holes 42 in the
electrical circuitboard without the need for soldered con-
nection or additional wires. The ultimate cordset 10 1s
suiliciently rugged to prevent breakage of the pins, readily
installed and yet can be manufactured economically.

It 1s to be understood that the invention 1s not limited to
the 1llustrated and described form of the invention contained
herein. It will be apparent to those skilled in the art that
various changes may be made without departing form the
scope of the mvention and the invention i1s not considered
limited to what 1s shown in the drawings and described in the
specification.

What 1s claimed 1s:

1. An electrical cordset for connecting to an electrical
sensor of a hydraulic cylinder, the cordset comprising:

a housing having a cavity formed therein, said housing

adapted to be aflixed to a hydraulic cylinder;

a high pressure assembly being partially disposed 1n the
cavity and athxed to and pressure sealed to said housing
and having at least one electrical pin extending through
the high pressure assembly, said at least one electrical
pin having an outer and an inner end;

an electrical circuitboard located within said cavity, said
outer end of said at least one electrical pin extending
outwardly from said housing and adapted to be con-
nected to an electrical sensor of a hydraulic cylinder
and the 1nner end of said at least one pin being aflixed
to the electrical circuitboard within said cavity;

and an electrical cable electrically connected to said
electrical circuitboard.

2. The electrical cordset as defined 1in claim 1 wherein the

housing 1s cast stainless steel.

3. The electrical cordset as defined 1n claim 1 wherein the
inner end of the at least one electrical pin 1s swaged within
said hole.

4. The electrical cordset as defined 1n claim 1 where the
housing has at least one opening to allow a bolt to pass
through the opening to bolt the housing to a hydraulic
cylinder.

5. The electrical cordset as defined 1n claim 1 wherein the
clectrical circuitboard includes signal conditioning circuitry.

6. The clectrical cordset of claim 1 wherein the housing 1s
filled with a potting compound.

7. The electrical cordset as defined in claim 1 wherein the
electrical circuitboard has a hole and the inner end of the at
least one pin 1s athixed to said electrical circuitboard by
entering into said hole.
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8. The electrical cordset as defined 1n claim 7 wherein the
hole 1n the electrical circuitboard 1s internally plated with a
conductive material.

9. The electrical cordset as defined 1n claim 1 wherein the
high pressure assembly comprises a molded plastic insert
having a pair of pins extending therethrough, and an annular
bushing and wherein said molded plastic insert 1s sealed
within said annular bushing.

10. The electrical cordset of claim 9 wherein the annular
bushing 1s sealed within the housing by means of an O-ring.

11. A system for determining the position of a piston
within a cylinder, the system comprising a position sensor
located within the cylinder to determine the position of the
piston and to produce electrical signals representative of that
position, a control system located external of the cylinder to
interpret the signals from the position sensor, and an elec-
trical cordset providing electrical communication between
the position sensor and the control system, the cordset
comprising a housing having a cavity formed therein, said
housing adapted to be athxed to the cylinder, a high pressure
assembly being partially disposed 1n the cavity and aflixed
to said housing and having at least one electrical pin
extending through the high pressure assembly, said at least
one electrical pin having outer and inner ends, an electrical
circuitboard located within said cavity, said outer end of said
at least one electrical pin adapted to be connected to the
position sensor and the mner end of said at least one pin
being athxed to said electrical circuitboard within said
cavity, and an electrical cable electrically connected to said
electrical circuitboard.

12. The system as defined 1n claim 11 wherein the housing
contains a potting compound to seal the electrical circuit-
board within the housing.

13. The system as defined 1n claim 11 wherein said high
pressure assembly 1s sealed within said housing by mean of
an O-ring.

14. The system as defined 1n claim 6 wherein said high
pressure assembly has two pins extending therethrough.

15. A method of istalling a cordset for completing an
clectrical connection between a sensor within a cylinder and
an electrical control system, the method comprising the
steps of:

providing a housing having a cavity,

providing a high pressure assembly including at least one

pin having an outer end and an mmner end extending
outwardly therefrom,

sealing the high pressure assembly to the housing to

position the inner end of the at least one pin within the
cavity and the outer end of the at least one pin extend-
ing outwardly from the housing,

providing a electrical circuitboard having a plurality of

clectronic components mounted thereon,

positioning the electrical circuitboard within the cavity of

the housing and electrically connecting the inner end of
the at least one pin to the electrical circuitboard;
providing an electrical cable; and

connecting one end of the electrical cable to the electrical

circuitboard.

16. The method of installing an electrical cordset as
defined 1n claim 15 wherein the step of electrically connect-
ing the mner end of the at least one pin comprises 1serting
the inner end of the pin through an 1nternally plated hole 1n
the electrical circuitboard.

17. The method of installing an electrical cordset as
defined 1n claim 16 further including the step of swaging the
inner end of the at least one pin to the plated hole 1n the
clectrical circuitboard.
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18. The method of installing an electrical cordset as end, wherein the high pressure assembly comprises a
defined 1n claim 15 further including the step of filling the molded plastic insert having a pair of pins extending
cavity with a potting compound. therethrough, and an annular bushing and wherein said
19. The method of installing an electrical cordset as molded plastic insert is sealed within said annular
defined 1n claim 15 wherein the step of providing a high 5 bushing;

pressure assembly including at least one pin having an outer
end and an mner end extending outwardly therefrom com-
prises providing a high pressure assembly having two pins.
20. An electrical cordset for connecting to an electrical
sensor of a hydraulic cylinder, the cordset comprising: 10
a housing having a cavity formed therein, said housing
adapted to be aflixed to a hydraulic cylinder;
a high pressure assembly affixed to and pressure sealed to an electrical cable electrically connected to said electrical
said housing and having at least one electrical pin circuitboard.
extending through the high pressure assembly, said at 15
least one electrical pin having an outer and an inner S I

an electrical circuitboard located within said cavity, said
outer end of said at least one electrical pin extending,
outwardly from said housing and adapted to be con-
nected to an electrical sensor of a hydraulic cylinder

and the 1nner end of said at least one pin being aflixed
to the electrical circuitboard within said cavity; and
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